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IN THE CLAIMS: 

Thisjisting of claims replaces all previous listing of claims. 

L (Currently Amended) A radiation polarizer for maximizing a transmission of a 

first polarization state while minimizing a reflection of the first polarization state, and for 
minimizing a transmission for an onhogonal second polarization state while maximizing a 
reflection of the second polarization state, said polarizer comprising: 
a substrate; 

at least one anti-reflection coating layer communicatively coupled to said 

substrate; and 

at least two nanostructures communicatively coupled to said at least one ami- 
reflection coating layer thereby forming a layer of nanostructures: 

said at least two nanostructures each including a metallic and dielectric 
combination, said metallic and dielectric being located adjacent each other, said metallic 
having a short surface and a long surface, said dielectric extending only partially along said 
long surface of said metallic: 

at l e ast two groov e lay e rs r wh e r e in -e aeh“On e- of said - at-l e as t - two - greo vo -l a y ers 
is intorstitial - tQ - a r e sp e ctiv e on e of said at - l e ast 

at least one dielectric substantially between s aid substrat e and said at l e ast two 

groovo Ifl y ora , said a t- l e ast -o n e- di o l o otrio hav i n g a re fr active indox groatox than ono, 

wherein a - communioativo coupling botwoon oaoh ono - of said groovo layers 
and the rospectivo - ono - of - said nanostruoturos said nanostructure layer polarizes the radiaiion, 
wh e reiiHh e- radiation has an el e ctric fi e ld - orthogonal to - said - at l e ast two - groov e layers ; and 
wherein the radiation has a wavelength in a range of about 250 nm to less than about a 
microwave wavelength 30 microns . 
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2. (Cancelled) 

3. (Currently Amended) The radiation polarizer of claim 1, further comprising at 
least one protective layer formed atop said at least one substrate, said at least one anti- 
reflective coating, said nanostructur e s. and said groove layers and said layer of 
nanostructures . 

4. (Currently Amended) The radiation polarizer of claim l s further comprising at 
least one protective layer formed beneath said at least one substrate, said at least one anti- 
reflective coating, said nanosu^tw^ e &rand said groovo layors and said layer of 
nanostructures . 

5. (Original) The radiation polarizer of claim 1, wherein at least one of said 

nanostructures comprises a plurality of metallics. 

6. (Original) The radiation polarizer of claim 1, wherein at least one of said 

nanostructures comprises a plurality of dielectrics. 

7. (Currently Amended) The radiation polarizer of claim 1 , wherein at least one 
of said groov e lay e rs comprises said layer of nanostructures includes a dielectric having a 
lower conductivity than th e r e sp e ctiv e on e nfrf said nanostructures. 

8. (Currently Amended) The radiation polarizer of claim 7, wherein at-4eaSVone 
of said grcK>vo4ayors - eornpri s cs said layer of nanostructures has a first index of refraction, 
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and wherein the ro s poot i vo - ono - of said nanostructures has a second index of refraction 
different from the first index of refraction. 

9. (Original) The radiation polarizer of claim 7, wherein the dielectric is at 

least partially comprised of air. 

10. (Original) The radiation polarizer of claim 9, wherein the dielectric is 

partially composed of a non-air dielectric. 

1 1 . (Original) The radiation polarizer of claim 1 , wherein each of the 

nanostructures comprises at least one selected from the group consisting of a plurality of 
wires, a plurality of gratings, a plurality of pillars, and a plurality of rising shapes. 

12. (Currently Amended) The radiation polarizer of claim 11, wherein each of the 
plurality of said nanostructures may be parallel to each other of th e plurality of said 
nanostructures. 

13. (Original) The radiation polarizer of claim 1, further comprising at least 

one etch stop layer that separates at least one of said at least two nanostructures from said 
substrate. 

14. (Original) The radiation polarizer of claim 1, wherein a first of said 

nanostructures is separated from a second of said nanostructures by at least one selected from 

the group consisting of at least one spacer layer, at least one buffer layer, and at least one etch 
stop layer. 
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1 5. (Currently Amended) The radiation polarizer of claim 1 , wherein each 
nanostructure of at l e ast on e of said - nanostructures comprises a height in a range of about 50 
nm to about 250 nm. 

1 6. (Currently Amended) The radiation polarizer of claim 1 , wherein each 
nanostructure o£at l e ast on e said nanostructur e s comprises a width of about 30 nm. 

1 7. (Original) The radiation polarizer of claim 1, wherein said nanostructures 

comprise a transmissivity of greater than about 97%, and an extinction ratio of greater titan 
about 40dB. 

1 8- (Original) The radiation polarizer of claim 1, wherein said nanostructures 

comprise ISO 0 of effective polarization separation in a space of less than about 0.2 mm. 

19. (Original) The radiation polarizer of claim 1, wherein said nanostructures 

comprise an acceptance angle of up to about +/- 20°. 



20. (Currently Amended) The radiation polarizer of claim 1 , wherein each 

nanostructure of each of said nano s tructure s said layer of nanostructures comprises at least 
one selected from the group consisting of a rectangle, a trapezoid, a semicircle., an oval, a 
convex hull, a stepped set, and a pillar. 
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21. (Original) The radiation polarizer of claim 1, further comprising a 
multilayer anti-reflective coating communicatively coupled to at least one of said at least two 
nanostructures. 

22. (Currently Amended) A method for providing at least one of radiation 
polarizer and beam control, comprising: 

communicatively coupling at least one anti -reflection coating layer to a 

substrate; 

communicatively coupling at least two nanostructures to at least one of the at 
least one anti-reflection coating laye r, thereby forming a nanostructure layer, said at least two 
nanostructures each including a metallic and dielectric combination, said metallic and 
dielectric being located adjacent each other, said metallic having a short surface and a long 
surface, said dielectric extending only partially along said lone surface of said metallic: 

pr e vkling - tnterstitiolly to o rospocti vc - one of the at loast two nanostructures at 
least two groove layers; 

pr o viding, substandally - b etwee n -sa i d-subs trato and said at loaot two groov e 

lay e rs, a plurality of dioloctrios - said - plurality of di e l e otrios having a rofraotivo index greater 
than on e , 

coupling the at least two groov e lay e rs and tir e at l e ast two nanostruct ures 
nanostructures of said nanostructure layer to provide a pass wavelength in the range of about 
250 nm to 30 microns; and 

allowing for an examining of radiation having a wavelength in a range of 
about 250 ran to less than about a microwave wavelength, and havin g- an - cl ectrio field 
o rth o gonal to th e at l e ast two groov e lay e rs , by allowing for a passing of the radiation 
through said coupling of-the - a t-l ca s t two - groove layer s and the at least two nanostructures 
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nanostructure layer and by allowing for a reflecting of the radiation from said coupling of the 
at l e ast two groove layers and at - toast two nanostructures said nanostructure layer , 

23. (Currently Amended) The method of claim 22, further comprising providing 
at least one protective layer atop the at least one anti -reflective coating, th e- nanQstruGturoa, 
and -the groovo layers and the nanostructure layer . 

24. (Currently Amended) The method of claim 22, further comprising providing 
at least one protective layer beneath the at least one anti-reflective coating, fee 
nanostructur e s, and th e groov e lay e rs and the nanostructure layer . 

25. (Currently Amended) The method of claim 22, further comprising composing 
at l e ast on e of th e groov e lay e rs said nanostructurel a yer with a first index of refraction, and 
fefr*e$ p e oriv e on e of said nanostructures with a second index of refraction different from the 
first index of refraction. 

26. (Cancelled) 

27. (Original) The method of claim 22, further comprising orienting each of 

the nanostructures parallel to each other of the nanostructures. 

28. (Original) The method of claim 22, further comprising separating at least 

one of the at least two nanostructures from the substrate by at least one etch stop layer. 
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29. (Original) The method of claim 22, further comprising separating a first of 
the nanostructures from a second of said nanostructures by at least one selected from the 
group consisting of at least one spacer layer, at least one buffer layer, and at least one etch 
stop layer. 

30. (Currently Amended) The method of claim 22* further comprising composing 
each nanostructure of the layer of nanostructures to a height in a range of about 50 rnn to 
about 250 nm. 

3 1 . (Currently Amended) The method of claim 22, further comprising composing 
each nanostructure of the layer of nanostructures to a width in a range of about 30 nm. 

32. (Original) The method of claim 22, further comprising composing the 
nanostructures to an acceptance angle of up to about +/- 20°, 

33. (Currently Amended) A radiation controller, comprising: 

means for communicatively coupling at least one anti-reflection coaxing layer 
to a substrate; . 

means for communicatively coupling at least two nanostructures to at least one 
of the at least one anti-reflection coating layer thereby forming a nanostructure layer, wherein 
at least one of the at least two nanostructures is comprised of a plurality of nanostructures, 
each nanostructure of the plurality having a height in a range of about 50 nm to about 250 
nm, and a width in a range of about 30 nm . wherein said plurality of nanostructures each 
include a metallic and dielectric combination, said meta11ic_and dielectric being located 
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adjacent each other, said metallic having a short surface and a long surface, said dielectric 
extending only partially along said long surface of said metallic: 

m e ans for providing int e rstitially to - a - r e sp e otiv e on e of th e at - l e ast - two 



means f er - e e upl i n g- fe e- at - l e ast - two - groov e- la y e re - and - th e- a t-teast-twe 
n an e sfaratures to provide a pass wavelength in the range of about 250 nm to less than about a 
microwave wavelength; 

means for providing substantially between said substrate and said aHeast - two 
groove layers nanostructure layer a plurality of dielectrics, said plurality of dielectrics having 
a refractive index greater than one; and, 

means for allowing for examination of radiation having a wavelength in a 
range of about 250 nm to 30 micronsr and - having an olootric fiold orthogoncd - to - the - aMoa^t 
two groovo - layoF S. 



34. (Currently Amended) The controller of claim 33, further comprising means 

for composing Qt - loast - on o- of ’ tho - groovo layers said nanostructure layer with a first index of 
refraction, and the respective one of said nanostructures with a second index of refraction 
different from the first index of refraction. 



35. (Cancelled) 

36. (Original) The controller of claim 33, further comprising means for 
orienting each of the nanostructures parallel to each other of the nanostructures. 
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37. (Original) The controller of claim 33, further comprising means for 

separating at least one of the at least two nanostructures from the substrate by at least one 
etch stop layer. 

38. (Original) The controller of claim 33, further comprising means for 

separating a first of the nanostructures from a second of said nanostructures by at least one 
selected from the group consisting of at least one spacer layer, at least one buffer layer, and at 
least one etch stop layer. 

39. (Currently Amended) A monolithic optical device, comprising: 
optical radiation; 

an optical radiation processor, comprising: 
a substrate; 

at least one anti-reflection coating layer communicatively coupled to said 

substrate; 

at least two nanostructures communicatively coupled to said at least one anti- 
reflection coating layer forming a nanostructure layer, wherein at least one of said at least two 
nanostructures comprises a plurality of nanostructures each having a width in the range of 
about 30 run , wherein said plurality of nanostructures each include a metallic and dielectric 
combination, said metallic and dielectric being located adjacent each other, said metallic 
having a short surface and a long surface, said dielectric extending only partially along said 
long surface of said metallic: and 

at least two groov e lay e rs, wh e r e in e ach - on e-o f - said -a t - loast - two - groovo loyors 

i s^ ntcrstitial to a - respeo ti vo ono of said at least two - nano s tructures; and. 
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a - phjrality - of dielectrics substantially b e tw ee n said substrat e- andsaid - nt - l ettst 

two groove layers, said plurality of di e l e otrics having a - refe a ctiv e dn de x - gtoator - than one, 

wherein a communioative coupling b e tw ee n -e aoh - ono - o f-s aid - groovo layoro and 
th e r e sp e ctiv e one of said nanostructures said nanostructure layer polarizes the radiation, 
wherein the radiation has a wavelength in a range of about 250 nm to 30 microns. 
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